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Cholelithiasis is an uncommon finding in all species of animals except man.4-'6 Many choleliths in domestic animals are not associated with clinical signs unless there is accompanying cholecystitis and or bile duct o b s t n~c t i o n .~.~~. l4 Choleliths are classified according to their composition. Cholesterol stones may be composed of pure cholesterol or they may be "mixed" and consist predominantly of cholesterol with lesser amounts of protein, bilirubin, bile salts and inorganic minerals.'." Pigment stones are composed primarily of dried and precipitated bilirubin, and grossly they appear black and rough and of various sizes.'.'' Although mixed stones have previously been reported in cats, this report documents the occurrence of pure pigment choleliths in a cat for the first Cholelith development begins with the formation of supersaturated bile and nucleation or the initiation of stone formation. Enlargement to a detectable size occurs when choleliths fail to be discharged harmlessly through the common bile duct to the duodenum.'."
Cholesterol supersaturation of bile is favored by high rates of cholesterol secretion and low rates of bile acid secretion.
Even without an absolute increase in biliary cholesterol secretion, bile can become supersaturated with cholesterol from a deficiency of bile acids through such mechanisms as accelerated loss, inability to synthesize bile acid, and defective feedback regulation of bile acid secretion.'.'
Bilirubin supersaturation of bile occurs when there is a relative increase in the amount of unconjugated bilirubin, present in the bile. Normally, less than one percent of total biliary bilirubin is in the conjugated form. Unconjugated bilirubin in bile is converted from conjugated bilirubin within the biliary tract or it is secreted in excess by the liver.' time,7. 10. I3 Nucleation of cholesterol may be "homogeneous," in which cholesterol precipates from supersaturated bile around other molecules of cholesterol which have randomly coalesced. Nucleation is "heterogeneous" when cholesterol precipitates around particles other than pure cholesterol. Many mineral salts, sloughed gall bladder mucosal cells, bacteria, bilirubin, and parasite fragments and ova may serve as a nidus for heterogeneous nucleation of cholesterol. The role of nucleating particles in the formation of pigment stones has not been fully evaluated. but parasite fragments and ova have been implicated.
I I
The enlargement phase in cholelith development is influenced by factors such as counter-ion concentration, stratification of bile within the gall bladder and incomplete gall bladder emptying. Choleliths may enlarge either through the aggregation of many small crystals into a single stone or by the addition of individual solute molecules from a supersaturated Risk factors associated with cholesterol stone formation in man include: obesity, high caloric diets, gastrointestinal disorders that involve severe malabsorption of bile acids, endogenous and exogenous estrogens, increasing age, pregnancy, diabetes mellitus, diets high in polyunsaturated fat, North European and North and South American ancestory.2 Risk factors associated with pigment stone formation in man include chronic hemolysis, alcoholic cirrhosis, biliary infection, increasing age and Oriental ancestry.2 No risk factors for either pigment or cholesterol stone formation have thus far been identified in animals. Experimentally, however, choleliths can be caused at a high rate in Guinea pigs fed a bile salt binding resin (cholestyramine) and in other laboratory species when fed diets rich in cholesterol. 8, 14 Infection and implantation of foreign material into the biliary tract of several animal species, including cats, has also been used to induce formation of choleliths.2,6* lo* I '
A two-year-old castrated male domestic short hair cat was presented to the Alameda East Veterinary Hospital, Denver, Colorado, for evaluation of vomiting and anorexia of several days duration. The cat was mentally depressed and judged to be 5% dehydrated. Body temperature, pulse and respiratory rate were normal. The cat was severely icteric. A complete blood count was normal. Serum cholesterol was 220 mg/dl (normal 95-1 30 mg/dl), alkaline phosphatase was 104 IU/I (normal 0-25 IU/1) and alanine aminotransferase was 346 IU/I (normal 5-30 IU/l). Serum urea nitrogen, albumin, glucose, sodium, potassium, calcium and phosphorus were normal. Total bilirubin was 32.90 mg/dl (normal 0.0 1-0.30 mg/dl) with 2 1.10 mg/dl of the total in the conjugated form and 11.80 mg/dl in the unconjugated form. Radiographs of the abdomen were inconclusive. The cat was feline leukemia virus negative.
The elevations in serum cholesterol, alkaline phosphatase and alanine aminotransferase concentrations along with hyperbilirubinemia suggested posthepatic biliary obstruction. An exploratory celiotomy was done to identify and correct any impediment to normal bile flow. Several black, flaky, rough stones were found obstructing the common bile duct.
The largest of the stones was approximately 5 X 5 X 6 mm.
These stones were removed and a cholecystoduodenostomy was done according to a previously described m e t h~d .~ The liver was biopsied. Medium-sized bile ducts were hyperplastic and surrounded by loosely arranged fibrous connective tissue. Some bile ducts had mild increases in surrounding neutrophils. The mucosa of the gall bladder was sloughed but there were no signs of inflammation in the wall of the gall bladder itself. Subacute cholangitis was diagnosed. No etiologic agent was observed. Neither the liver nor bile were cultured. Quantitative and qualitative analysis using optical crystallography and x-ray diffraction techniques found the stones to be pigment-type, composed entirely of bilirubin. (Calculab, Richmond, VA). Choleliths have been reported previously in three cats; they had mixed stones and one of the choleliths cultured positive for Escherichia coli.'.
Bacterial culture of the choleliths in this cat was not done. The cat recovered with intravenous fluid support and the administration of antibiotics (Velosef, E. R. Squibb and Sons, Princeton, NJ).
It is impossible to know what circumstances led to the formation of pigment choleliths in this patient. Biliary infection is considered a risk factor for pigment stone formation in man and biliary infection, and cholangitis has previously been associated with choleliths from cats." Cholangitis and biliary infection may have had a role in the formation of the pigment stones in this cat either by providing a nidus of bacteria, clumped neutrophils, sloughed biliary or gall bladder mucosal cells, or by favoring the supersaturation of bile with unconjugated bilirubin.
